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Study Shows 
Salary Drop 

For New Jobs 

keeps on creeping, one thing is 
getting cheaper the cost of a 
new programmer. 

Programmer salaries have de¬ 
creased from 2% to 10% in the 
last year, according to a study 
made by Robert Half Personnel 
Agencies. The average starting 
salary for an experienced junior 
programmer at a large installa¬ 
tion has fallen 6.5%. 

The most drastically affected 
are DP managers at large installa- 

off a full 10%. 
The least affected, the Half 

study says, are managing systems 
analysts at medium-size installa¬ 
tions, whose starting salaries are - 
just equal to last year’s. 

At large installations, starting 
salaries of programmer analysts 
have dropped 7.1%; senior pro¬ 
grammers, 4.4%, systems anal¬ 
ysts, 7.1%; managing systems 
analysts, 5.7%; and operations 
managers, 3.3%. 

In medium-size installations, 
junior programmers are being 
hired for 4.8% less; programmer 
analysts, 2%; systems analysts, 
4.2%; operations managers, 
3.7%; and DP managers, 7.7%. 

In small installations, starting 
salaries of junior programmers 
are off 5.4%, systems analysts, 
6.5% and DP managers, 6.7%. 

More than 5,000 individual job 
orders were examined in the 
Half study, which included sev¬ 
eral other job categories. 

Computer Scientists Surveyed 

Meanwhile, statisticians at the 
National Science Foundation 
have compiled a description of a 
typical computer scientist; 
• Makes 516,500 a year. 
• Only has a bachelor’s degree. 
• Works full-time for a civilian 

company. 
• Works in RAD. though he 

might be a manager. 
(Continued on Page 2) 

'New’ 360 Borrows 
Model 30 Features 

CPU Slide Show 
How about an IBM 360 to display your favorite color slides? 

which can accept commands from the CPU. The system has a 
capacity of 100 standard size 2 in. by 2 in. slides which can be 
projected at random with an access time of one to three seconds. 
Slides can be controlled at a remote site via a Bell data set. 

Irish Professor Agrees 

Languages Ignored 

as the Century 100 or the Uni- er machine, which IBM says use; 
vac 9200. “some reconditioned com 

But the somewhat higher price ponents,” are limited, with only 
will give the user a system com- 24K byte and 32K byte model; 
pletely compatible with all larger heing offered by IBM. 
models of the 360 and 370 lines. The software used in th( 

The availability of peripheral 360/22 will be familiar to every 
equipment from independent 360 user. Based on the DOS 

the 360/22 systern to competi- Fortran. The inclusion of RPC I 

The peripherals attachable to 
the 360/22 are not as extensive 
as are available with the 360/30. 
While the medium-speed devices, 
such as the 2311 disk drive and 

IBM unveiled a low-cost System 2400 series tapes can be at- 
360, Model 22, which bears a (ached, the new system cannot 
striking resemblance to the support such high-speed units as 
360/30 but at one-third of the the 2314 disk system or the 
CPU cost. It will be available in 2420-5 and 2420-7 and 3420 
July. magnetic tapes because of the 

The lower price and proven lower selector channel rate, 
hardware and software com- Of the list of 360/30 options, 
ponents are bound to have an the only ones unavailable on the 
impact on users evaluating com- 360/22 are direct control and 
petitive systems. the channel adapter features, 

With the low-priced processor, IBM said. Only one multiplexer 
the overall system cost, includ- and selector channel are avail¬ 
ing peripherals, of the 360/22 able. 

er machine, which IBM says uses 
“some reconditioned com¬ 
ponents,” are limited, with only 
24K byte and 32K byte models 

LONDON, England - Program¬ 
mers and DP managers have very 

ming languages, and even recog¬ 
nized improvements in languages 
take years, perhaps decades, to 
achieve widespread recognition. 

This was the, conclusion of 
Computer Science Professor 
C.A.R. Hoare of Queens College, 
Belfast, at a recent international 
meeting here. Hoare added that 
DP staffs have developed a list of 
requirements that must be met 
for language acceptance. 

These “political requirements” 

• The language must be sup¬ 
ported by IBM. 
• It must link with existing 

methods of data storage and 
computer operation. 
• It must enable existing pro¬ 

grammers to maintain familiar 
programming habits. 

There is no concern about the 
quality of a language. In fact, if 

modest in their goals, Hoare 
said. The translator should not 
interpose any significant delay 
between the submission of a 

The language should be ef¬ 
ficient, in both speed and space, 
so that the programmer can con¬ 
trol the CPU resources required 
by his program. 

Noting that a language should 
have “security,” Hoare said that 

acceptability of submitted 
source code. He took the design¬ 
ers of PL/1 to task on this point, 
noting that they apparently be- 

The performance of the 
360/22 is similar to the 360/30 
with a cycle time of 1.5 nsec for 
one byte. 

This was considered fast when 
the speeded up Model 30 was 
announced in January of 1965, 
but by current standards, it is 
slow. 

The 360/22 includes as stan¬ 
dard equipment both decimal 
arithmetic and a selector channel 
which are optional on the 
360/30. The newer model’s 
selector channel differs in having 

a language should try I a capacity of 170,000 byte/sec. 

system simple for the System/3 
user who needs to expand his 
I/O capabilities. 

The price of the 24K 360/22 
CPU is $850/mo, lower than the 
360/25 and most models of the 
360/20. The 32K version leases 
for $1,150/mo. Purchase prices 
of the two available models are 
$32,000 and $44,000. 

A typical configuration of a 
24K 360/22 with three 2311 
disk drives, a 1,000 card/min 
reader, 300 card/min punch 
2540; 600 line/min 1403-2 
printer and 1052 console type¬ 
writer will rent for about $5,600 

Justite Dept. Data Bank Revealed 

WASHINGTON, D.C. - Elected officials 
among 14,000 persons whose dossiers are ir 
Department of Justice computer data bank. 

The computer also contains information on right 
wing groups, including the John Birch Society and 
the Ku Klux Klan. 

The Justice Department has taken over from the 
Army the job of surveillance of lawful civilian 



Direct Data Eitry System 

IRS to Eliminate Punched Cards 



Small businesses. Giant corporations. Governments. Industry. 

Now everyone 
can use key-edit 

The Incredible R^ucing Machine. 

Atlanta, Washington, D.C., 
Chicago, Montreal, , You can expect more from 
Cleveland, Ottawa, 
Detroit, Halifax, > / CONSOLIDATED 
Lot Angeles, Winnipeg, > 
New York, Vancouver, V COMPUTER*?— 
Philadelphia, Frankfurt and 
San Francisco, Munich, W. Germony. 

^ World Leader In Dota Input Equipment 
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Popularity Growing 

5...4...3-Day Work Weak Has Arrived 
By Edward i. Bride 

NEW YORK - That the four- 
day work week is inevitable 
seems inevitable. 

One of the largest computer 
users in the nation considers this 
fact ancient history, for his com¬ 
puter employees have been 
working a three-day week for 
years. 

The Metropolitan Life Insur¬ 
ance Co., among the world’s 
largest, is successfully operating 
under a three-day schedule for 
its 475 DP employees, according 
to Edward Honan, assistant 
vice-president for electronic in¬ 
stallations. 

The program started in Sept¬ 
ember 1969, Honan related, 
after a four-day week was 
abandoned in 1956 because of 
general dissatisfaction. 

One problem with the four-day 
system was that the computer 
center could not run around the 
clock and keep any sense of 
order in personnel scheduling; 
the work schedule was pre¬ 
dicated on an approximately 

politan consists of a 12 or 
12-1/2 hour day. so the opera¬ 
tion can continue without sched¬ 
uled overtime, Honan explained. 

, One of the chief benefits of 
this system is the ease in hiring 
competent employees, Honan 
claimed. He said there is less 
turnover and a higher calibre of 
employee under this system, re¬ 
sulting in savings on training. 

Five-Day Weekend 

Employees work either Mon¬ 
day, Tuesday and Thursday, or 
Wednesday, Friday and Satur¬ 
day, and they alternate weeks on 
that basis. Thus, they have a 
five-day weekend every other 
week and never work three days 

ffiCOMPUlIRWCiLD 
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writers. CHRISTINE FREDERICK- 
SON, librarian. MARVIN ARON¬ 
SON, MARY UPTON, copy editors. 
E. ORAKE LUNOELL JR., com- 
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The benefit 
seen in the four-day week |CW, 
March 3| are enhanced even 
further under llfis system, as are 
the savings in purchased lunches 
and increased leisure. 

Metropolitan gave its em¬ 
ployees a pay raise when it went 
on this system, and boasts of the 
increased employee perform¬ 
ance. Honan said employee re¬ 
ception to the three-day week 
was almost unanimous, and ex¬ 
ceptions were transferred to 
other departments. 

The "normal” work day now is 
cither 7:30 a.m. to 8 p.m. or 

EOITORIAL OFFICE*: ' 
ington St., Newton, Ma 
(617-332-5606: TWX 7I0-; 

7:30 p.m. to 8 a.m., allowing 
some minimal overlap during 
shift changes. The double three- 
day operation permits full utili¬ 
zation of the computing equip¬ 
ment, except on Sundays. 

Metropolitan’s 19th floor com¬ 
puter center in downtown Man¬ 
hattan, plus an office at Lake 
Success in Nassau County, in¬ 
cludes two large IBM 360 sys¬ 
tems, a Model 50 and a 67. The 
rest of the inventory is Honey¬ 
well gear, two 8200s, three 
1800s and five 800s. Some of 
Ihe company’s divisions have 
their own computers, as well as 

ate center. The "group side," as 
Honan called the Group Insur¬ 
ance Division, has an 8200 of its 
own, for example. 

Near Reality 
A growing number of com¬ 

puter users see the long- 
day/short-week idea as a near 
reality, but most of them are 
experimenting with a four-day 
week. Metropolitan and a few 
other life insurance companies 
have already tried that, and have 
gone a step further, into the 
three-day work week, and it is 
not an experiment. 

The only problem with this 
system, Honan surmised, is that 

Plan Favors DP to Deride 
Eligibility for Welfare Aid 

LOS ANGELES - A plan be¬ 
ing studied by IBM would pro¬ 
vide terminals at which a pro¬ 
spective welfare client could sup¬ 
ply information about his 
eligibility much in the same way 
that compuler-aided instruction 
works. 

IBM has offered to do a free 
study for Ihe Los Angeles Coun¬ 
ty Department of Public Social 
Services (Welfare) to determine 
if and how eligibility for benefits 
could be determined by a com¬ 
puterized method. 

It had been proposed that the 
study be put up for bids, but 
this plan was dropped after IBM 
made its offer. Welfare costs are 
the country's most critical do¬ 
mestic problem, and if IBM can 
come up with a method that 

helps Los Angeles, there will 
undoubtedly be a ready market 
for it throughout the country. 

At present, 5,000 workers in 
Los Angeles struggle with 413 
different forms used to establish 
eligibility for benefits for just 
the aged, disabled and blind. 

Elias Murphy, head of the de¬ 
partment, keeps a stack of regu¬ 
lations on welfare benefits out¬ 
side his office. It reaches a 
height of five feet. Even the 
local head of the social services 
union complains about the 
plethora of regulations. 

A proposal was recently sub- 

dicted a S41 million ai 
saving if aid checks for 

frvin Introduces Privacy Measure 
WASHINGTON, D.C. - A bill to protect federal agency employees 

from "invasions of their privacy’1 was introduced in the Senate 
recently by Sen. Sam J. Ervin Jr. (D-N.C.) and 50 cosponsors. 
This is the third Congress fo consider Ihe proposal. 
In introducing S. 1438, Ervin said that “the American people have 

made it clear that the time has indeed come for congressional action 
to protect them from governmental interference with their enjoy¬ 
ment of personal privacy and other constitutional rights.” 

The purpose of the bill, among other things, is to prohibit 
“indiscriminate requirements that employees and applicants for 
government employment disclose their race, religion or national 
origin; or submit to questioning about their religion, personal 
relationships or sexual attitudes through interviews, psychological 
tests or polygraphs.” 

Airline Knows How fo Keep Its Workers Busy 
CHICAGO - Ideas for new computer applications are appreciated. 

Alan S. Fong, a systems analyst for United Airlines, has received 
523,175 from the airline for suggesting a computer simulation model 
to develop the optimum in manpower shift scheduling. 

The amount was Ihe second highest suggestion award given by 
United. Second Officer Gordon Puckett received $45,850 for a new 
method of positioning cargo weight aboard jets to reduce fuel 
consumption. 

British Computer Expert Charged With Spying 
DONCASTER, England - Nicholas Prager, a computer expert 

employed by the English Electric Co., was ordered held over for trial 
on charges of spying for an Iron Curtain country. 

Prager, 42, was charged with making a sketch of classified material 
and passing it on to agents of a Communist country. 

He had been employed in the UK, and it was in England that he 
allegedly made the sketch. Subsequently his company had sent him 
to Czechoslovakia to help in the planning of a steel plant. British 
sources said he was the first known DP worker arrested in the 
country on spying charges. 

Grosch, 2 ACM Council Members Oppose ABM 
OSSINING, N.Y. - Dr. Herbert Grosch and two other ACM 

Council members announced opposition to the ABM (antiballistic 
missile) on the grounds that the computer systems are unlikely to 

The three ACM officials are part of a group of seven new sponsors 
of Computer Professionals Against the ABM. 

The seven new sponsors are Grosch, National Bureau of Standards; 
and ACM Council members-at-large, Charles H. Davidson, ACM 
North Central Regional Representative, and Aaron Finerman. 

Also, Stanford Prof. Robert Floyd, Peter Ingerman, New York 
University Professor Melvin Klerer and Dr. Donald Shell. 

1,000 Stewardesses Keep Up With Fashions 
LANSING, Mich. - Step right up. no wailing here! 
Instead of fitting each of the 1,000 stewardesses individually for a 

new uniform, National Airlines took sample measurements of 150 
and computerized the tailoring of the new uniforms. The sample 
group was divided into three basic sizes - tiny, typical and tall. 

Why Don't They Just Cash the Check? 

WEST LOS ANGELES, Calif. - How to become a millionaire in 
one split second of computer time is the tale of Mr. and Mrs. 
Emanuel Kops. Their bank statement recently showed a deposit of 
520,200,071.49. When they questioned the bank about this un¬ 
expected windfall, bank officials said that such an error was 
impossible since their computer didn’t handle figures that high. 

Later, Union Bank denied that the error existed, according to Mrs. 
Kops. A corrected statement still hasn’t been issued. So on paper 
they are still millionaires. _ 

ATTACH LABEL H 
CHECK HERE TO ENTER YOUR SUBSCRIPTION 

3 1 year - S9* □.Payment enclosed □ New subscription 

J 3 years - $20* □ Bill me □ Change of address 

HAVE WE VOUR CURRENT STATUS? 



The canister melted; 
the flanges buckled. 

The tape came through. 

It’s Epoch 4. 

This was no white-coat lab test—it was 
a genuine, hook-and-ladder, water-hoses- 
everywhere-type fire. 

When things cooled down, the Graham 
Magnetics labs found four reels of Epoch 
4, with the canisters melted together, and 
the flanges all heat distorted. The flanges 
were removed, and the tapes were played 
on CDC certifiers at a 45% clipping level, 
at 800 bpi. 

Here's how Epoch 4 came through: 

Tape # 1: no permanent errors; no tem¬ 
porary errors. 

Tape #2: one permanent error; three 
. temporary errors. 

Tape # 3: no permanent errors; one tem¬ 
porary error. 

Tape #4: four permanent errors; three 
temporary errors. 

So maybe you don't plan on 
having a lire. 

Nobody does. But even if your tapes 
never get hotter than a frozen daiquiri, 
you’ll be safer with Epoch 4. Here's why: 

Epoch 4 came through the fire because 
of its physical toughness. The tape with¬ 
stood the tremendous pressures gener¬ 
ated by rapid expansion and contraction, 
as well as the direct heat. 

This same physical toughness is what 

makes Epoch 4 last so much longer than 
conventional tapes in normal usage. Be¬ 
cause Eppch 4 is 8000% tougher than 
competitive tapes, it shrugs off the care¬ 
less handling that causes most damage to 
computer tape. And because of this tough¬ 
ness, Epoch 4 withstands the stresses im¬ 
posed by long-term shelf storage. 

In fact, Epoch 4 is so tough, we guaran¬ 
tee it for twenty years. 

Think it over. Maybe you'll never have a 
fire. But handling damage and storage 
stresses will always be around. 

Your data deserves the extra protection 
of the toughest tape in the business. 

Your data deserves Epoch 4. 

graham 
MAGNETICS 
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L.A. Is Banking on Countywide Information System 
LOS ANGELES-The problem of governments are 

maintaining data control and manage- * ( cos(s r. 
ment sendees for a county whose popula- interest m impro 
tion exceeds all but seven states and 
encompasses 4,000 square miles is a "We are anal 
challenge being tackled by Gordon F. Milliman says. 

Milliman. director of the DP department budget is SI2.5 million 
for Los Angeles County. includes one IBM 1401. tv 

Some of the DP problems in county .360/405, three 360/50S, 
governments are due to taxpayer pressure 70/35 and two 70/45s. 
to cut costs rather than management B3500, one H-l 20 and one 
interest in improving profits. This multiyendor shop 

s year, and in-house training arrangement and its own 
I620’s. two software services group. As Milliman puts 
-ne Spectra it. “Unbundling has speeded up our 

Burroughs attempts to gei sell sufficient in >hc-»e 

ig profits. This ’ multiyendor shop has standard la'n'a'emen^'information'system"" says 
ing every cost item undcrs,an(iing, and the systems are most- Milliman He is consolidating II centers 
e Los Angeles tounly_ dedicated to specialized services. into seven on-line, real-time, third genera- 

CHICAGO LOOP 

TWO 360/40 

360/30 

128K, 2314. Plus 5/231 Vs 
n 5/Tapes (4-800/1600 BPI. 1-7 Track) 

64K.5/231VI 5/Tapes 
(4-800/1600 BPI 1-7 Track) 

RATES AS LOW AS S 35/HR 

'"rhere*^ a^e ‘^'employees'L'and the 
average duration for programmers is two ,IV‘” pr P /’ -ords 
to two and a half years. The pay scale gmecrtng an L • 
starts at $715 a month for trainees, $842 Phaf 1 has befn c°7,p.le‘f„dm.Z 
for assistants. $992 for journeymen and in8 of agreements with customer pa 
$1,107 for senior programmers. 

According to John Coughlin, deputy *ees or ,he '-enters Jnd aPpom,ln* up 
director, the county DP agency has found coordinators. Milliman 

rst- Milliman. He is consolidating II centers 
into seven on-line, real-time, third genera- 

lhe lion centers, including justice, administra- 
wo live, properly, welfare, health care, en- 

that it retains more employees if it trams 
its own workers. 

An unwelcome budget problem was 
created by IBM’s unbundling. While the 
department knows its DP costs will in¬ 
crease. all the figures aren't yet compiled. 

Los Angeles County had started its own 

Get rid of that 
UGLY EAT 

in your data 

If you're a user of GE Mark II time-sharing - or 
similar services - you can save 5096 or more by 
using Matrix instead We re the nation s biggest 
independent service organization using the power¬ 
ful GE-635 system That's the Same machine GE 
uses Bui we ve held our rales down in most 
cases 5096 lower than GE or comparable services. 
And we've even run benchmarks that have shown 
as much as a 10096 differential 

Yog'll also appreciate our remote batch process¬ 
ing prices We've been providing reliable remote 
batch service for nearly eight years and we have 
scores of satisfied customers who'll back up our 
claims of superior service. 

Matrix is accessible by toll-free WATS lines from 
anywhere in the U S. So why not let us run a 
benchmark for you? We ll prove we can cut your 
computing costs in half without sacrificing 
anything in quality or service Just call Keitfi Fenner, 
Vice President-Marketing, at Matrix headquarters 
in California. (213) 679-8211. Or write him at 
The Matrix Corporation. 931 South Douglas Street, 

undo, California 90245 K you prefer, you 

listed below 
PS If you're one ofthose 265 users who 

have been waiting patiently to run on a 635. we re 
up and running now. 

H The Matrix Corporation 
PIONEERS IN REMOTE COMPUTING 

Corporate Headquarters El Segundo. California (213) 679-8211 
East Coast Offices Washington. D C area (301) 262-3013 .• Boston (617) 266-1930 • Rome, k 

Currently in Phase II, Milliman says, 
“This is our bridge to the future. Our real 
goal is to install this countywide informa¬ 
tion system by 1976 in Phase 111." 

11 will be built around a dynamic data 
base accessed by terminals available to 
top management, middle management 
and line operations. The line operations 
will use these terminals for remote data 
entry to keep the data base current and 

Middle management, instead of stacks 
of hardcopy output, will receive excep- 

a timely basis. For top management the 
same data base will be available for 
advanced planning to answer such ques¬ 
tions as, “what will the effect of this 
or that change upon Los Angeles County 
be in the year 1985 or the year 2,000.” 

If any center is destroyed,, the others 
will be able to pick up the workload and 
continue to serve the county. While each 
facility will have its own basic data base 
to meet its customers’ needs, a terminal 
could be routed through the other facili¬ 
ties to other data bases, based upon a 
need to know and a right to know. 

In working with a department the DP 
group demands a department coordinator 
who will take a two-week training course. 

If a new application appears the unit 
digs up the basic information, working 
within the department rather than as an 
outside service group. 

In the current process of the consolida¬ 
tion, the justice center follows all 
prisoners through the booking process 
and the busing to various jail, medical or 
rehabilitative facilities and their appear- 

CRTs or terminals are used at the 
various facilities to keep the prisoner 
information current. A want/warrant ap¬ 
plication makes it possible for the police¬ 
man to get information regarding stolen 
cars or wanted persons almost instantly. 

The administrative data center serves 



What you see in the picture below is a bad case of cyberling rivalry. 
The phone book is full of companies named Cyber-something. Since we 

helped make this mess, we’d like to clean up our comer of it. 

^^HerSthemesMoni from the phone book-We’re in there somewhere. Can you find us? 

Our full name isuCybermatics!’ You won’t find the word in a dictionary 
yet, but it has a precise meaning: the science of managing information- 
communication systems. 

That’s exactly what Cybermatics Inc. does.We develop on-line computer 
systems.This is the big leagues of the computer game. It takes big-league 
talent. Four of the 18 great brains in on-line computers work at Cybermatics. 

Companies don’t build on-line computer systems every day. So it may be 
quite a while before you ask your secretary to get you “Cybermatics.” 

But when you do,please pronounce it very,very carefully. 



Fact* In, Garbage Out 

Life recently illustrated how facts could be used to 
make President Nixon appear to be a security risk. 

Some people, including Sen. Roman L. Hruska 
(R-Neb.l, believe such situations could be avoided in 
practice by making sure that the "information gathered 
(isl useful, necessary, dependable and complete." 

However, unless extreme care is taken during retrieval 
runs, such guidelines are meaningless. 

Assume, for the moment, that Mr. Nixon’s dossier is 
complete as filed. Someone reading the entire record 
would not be misled. 

But what would happen during a security crisis? The 
government suddenly wants, for instance, a list of the 
names and address of everyone who has visited Russia 

the fact that he is so well known would protect him ,___ 
from a possibly embarrassing investigation by security Senate candidate advocates a vote for each citizen, via telephone to a computer, on major 
forces. congressional issues. (NEWS ITEM) 

Dumping of Privacy Panel Can’t Obscnre Letters to the Editor I 

Pioneering Contributions of Gallagher *.« im. r™* s,"',uxm^r Pioneering lontrinutions or oaiiagner w., Hl„ ^ rrert ^ 
Ki’trsfiissr: 

is being stripped of his power to allocations. The panel held the President Nixon'» Federal who wrote the T "’m^he'^rioMeaiU^st1” 
probe the invasion of privacy first hearing, on the computer Agency Reorganization plan as ^'cle in your Feb 24 - bon to the major legal inst 
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Members Look More Like Markets From Park Ridge! 
"You can tell how good an In addition to the remainder of goes to chapters for insertion So this activity can hardly be ber’s pocketbook was what was 

association is by looking at the the dues, the association also has into the local chapter news let- regarded as a service to mem- getting attention, 
services it provides its mem- the profits from the annual con- ters. bers it is actually a marketing Even where a situation appears 
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Aaalvst in the WMs 

Novel Combines Computers, Adventure book reviews 
The Crossing by Brian Age of Computers” because the putcr ex pens o.ien f » 

Rothery. J.B. Lippmco.tCo hero “applies his knowledge of ^Vodamn nZ SeleCflOIIS OP Sof/WOK Cdfl SflflSfy 
521 Fifth Ave., New York, 152 systems analysis to the critical are there. 'I he hero damn near —- , . f • 

putcr experts often climb 

ENGINEERED DATA PRODUCTS, INC. 
21it CENTURY ACCESSORIES 

DISKPACKSWINGER 

Accommodates all industry com 
patible packs 11316. 2316. NCR 

, and packs for 370) 
Field adjustable. 

Write or call tor EOP’s general catalog and descriptive brochure c 

dr^k S,°^G|NEERED 0ATA PRODUCTS. INC. 

: critical are there. The hero damn near 
ival.” kills himself trying out solutions 
inly con- even a first-year systems analyst 

j"| should avoid. 
Based on a personal experience 

endured by the author, a British 
Storage. computer expert, this story of a 

man stranded in the Arctic wild¬ 
erness makes interesting reading. 
The challenge is to figure out 
what critical facts the hero has 
overlooked. 

The other challenge, in view of 
the publisher’s statements, is to 

on other aVoid comparing the hero to a 

Need for Valuable Reprint Service 
By John Bradley technical thinking to computer 

special to computerworid professionals, and that if the 
Software for Computer Sys- proper selections are made a 

terns compiled by Edward O. reprint service can be a valuable 
Joslin, C ollege Readings, Inc. Ar- assist to one harried by a broad 
Ungton, Va.. 1970, 380 pages, anay of technical responsi- 

^This paperback is the third in a “What is a computer pro¬ 
series intended to shortcut the gram? (reprint from Modern 
long lead-time process necessary Oata Magazine) is conspicuous 

systems analyst who overlooked Joslin, tl 

ia, Michigan 48150. 313/261-9650 | awfu| j0t of computer til 

If you can pass 
this COM TEST, 

we can save you 
a bundle! 

m ' m 

For those who can use our Computer □ □ Your operation involves such 
Output Microfilm service, we offer spec¬ 
tacular savings in cost, time and space 

over paper systems. Take the test. 

If "yes" outnumbers "no," you should 
let us prove how we can save 

you a bundle. Call or write today. 

Our COM Centers also provide complete 
document microfilm services, sell quality 

microfilm and high performance readers (the 
NORTHSTAR 1. 16mm cartridge) and other 
retrieval devices. COM Centers are located 

in San Francisco, Los Angeles, Salt Lake City, 
Minneapolis. Tulsa. Philadelphia. Hartford. 

Boston. New York. Dallas CANADA: Montreal, 
Toronto EUROPE. Frankfurt, London, 

soon to open In other major cities. 

^ — directories, account numbers, parts lists, price 
lists, billing and payroll registers, 
accounts receivable or payable, inventory reports, 
customer history, sales analysis. 

| | | | Integrity of your files is vital. 

|~~1 | | You need one-day turnaround. 

[ | | | Fast access is essential 

| | | | Paper storage is a space problem. 

| | | | You often need more copies of reports 

|~| [ | You don’t want to Invest in costly equipment. 

Reproduction Systems 
One California Street, Suita 1940 □ □ nt^k 

San Francisco. California. 94111. (415) 397-0127 with the world s largest COM service network. 

by its presence alongside such 
top quality articles as Ascher 
Opler’s “Is Assembly Language 
Programming Passe?” and 
Rosin’s “Supervisory and Moni¬ 
tor Systems,” but the selection 
in general is a good one. 

Approximately one-half of the 
book is taken up with a primer 
to Fortran and Cobol con¬ 
tributed by McAdams. 

The Cobol section has clearly 
been patterned after the USA 
Cobol Standard developed under 
the guidance of the American 
National Standards Institute and 
as such provides the student 
with an authentic working base. 

Two of the articles reprinted in 
the first section of this paper¬ 
back collection (“Cobol Versus 
UnCobol” and “Modular Pro¬ 
gramming in Cobol”) provide a 
useful Cobol primer extension. 

The Fortran Primer section is 
patterned after Fortran IV, first 
introduced by IBM in 1962. A 
brief reference to the USA stan¬ 
dard in an appendix dis¬ 
tinguishes between the basic 
standard and the full standard 

Supplemental Fortran guidance 
is to be found in the reprinted 
articles such as “Incremental 
Compilers” and “A Basic Con¬ 
versational Fortran Programming 
System OS/360.” 
John Bradley is an engineering 

consultant in Bethesda, Md. 

WHAT’S AHEAD for the 
computer industry in the 
1970's, as the recession 
draws to an end? 

HOW WILL the main¬ 
frame builders fare? The 
independent peripheral 
makers? The crowded ser 
vice and software indus- 

THE PROSPECTS are out¬ 
lined in the "Gray 
Sheet's" Annual Review & 
Forecast Issue . .. covering 
all industry segments. 
Send $10 for the issue, or 

Department N-20 
60 Austin Street 
Newtorrville, Mass. 02160 
617-969-4020 

i) 



If you want Ip cut 
your communications costs, 

this is the second step. 
It’s DataPak. 

The little black box is a multiplex modem. Unlike by city, terminal by terminal. Your current costs, routing 
ordinary data modems, it doesn't require a separate and network layout. Well even do a complete, corn- 
telephone line for each data circuit. Which means it puterized analysis, where warranted, to insure your 
can save you a bundle. system is optimized for minimum routing mileage. 

Because Data Pbk single-handedly turns one telephone Why are we doing this? Because we want to prove 
line into a carrier for ten, twenty or more teleprinter or that DataPak is the most reliable, cost-effective method 
low speed data terminal -circuits simultaneously. And of providing corporate data communicatiohs-be it an 
that can be like cutting your computer’s phone bill by as airline reservations system or a steel company message 
much as 95 per cent. switching system -or anything in between. DataPak* is 

These are hard times, and with communications costs reducing line costs for companies like yours (a lot ot 
skyrocketing, a saving like that on line costs alone be- companies) right now. 
comes rather meaningful. Which should make our next And we've been doing it for twenty years which 
bit of news downright irresistible. ought to tell you a lot about the kind of reliability and 

Because Data Products Corporation, the people who service you can expect from us. 
invented DataPak, will survey your present message At a time when communications expenditures can 
switching or data collection communications system, amount to as much as ten per cent of your total operat- 
free of charge. And show you ways to spend less on ing costs, you ought to know more about what we can 
communications. Without communicating less. do for you. 

We'll examine your entire network point to point, city Especially when were willing to do so much. Free. 

This is the first step. 
It’s free. 



MIMESIS 

Memorex presents a starting 
breakthrough in1403 printer ribbons 
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Random Notes 

{Health Service Approves 
|fCG Interpreter for 360 

WASHINGTON, D.C. - The U.S. 
Public Health Service has recently cer¬ 
tified an IBM 360 program for electro¬ 
cardiograph interpretation, developed 
by Beckman Instruments Inc. of Ful¬ 
lerton, Calif. 

An adaptation of software previously 
implemented on the CDC 160a and 
XDS 5, 6 and 7 computers, the Beck 
man version requires a 360/40 or 
larger model, with 100K bytes of core 
and. at the remote location, special¬ 
ized equipment that amplifies the 
patient's heartbeat for transmission 
over dial up Bell telephone lines. 

The software is available to qualified 
hospitals and other medical institu¬ 
tions without charge, from the U.S. 
Public Health Service. 

Faster Service on Call/360 
Supports 30 char/sec Units 

NEW YORK-Part of the Service 
Bureau Corp.'s Call/360 time sharing 
service will now support faster ter- 

able in selected locations this 
month, the service will allow users 
with 30 char/sec I/O capability to 
accept and process data transmitted at 
300 bit/sec. 

Cities to go on the faster service now 
re Chicago, Cleveland, Los Angeles, 

New York, Philadelphia, San Franci: 
nd San Jose, Calif. 
Connect charges for the 300 bit/sec 

service are $ 15/hr, compared to 
$11/hr for standard Call/360. Storage 
and CPU charges are unchanged. 

Fortran Program Analyzes Yield 
Potential of Income Properties 

ENGLEWOOD, Colo. - Real estate 
investors can study the factors that 
affect yield with the Income Property 
(Incomp) program, available as a pack¬ 
age from the developer, Computing 
Corp. International (CCI), or as a 
sen/ice from International Business 
Service. 

The Incomp package will run on any 
computer that supports Fortran IV. 
But it can be adapted to Fortran II 
capabilities. It costs $300 from CCI. 
The "mail order service" for property 
analysis costs $10/report from IBS. 
Both companies are at 3375 South 
Bannock St. 
Financial Planning Program 
Added to Telcomp Network 

CAMBRIDGE, Mass. - Users 
analyze the consequences of a business 
plan, policy or strategy, wi 
Financial Planning and Forecasting 
Program (FPFP) on the Telcomp 

Working from 
operating statements from past years. 
FPFP prints out either historical 
projected data, or both, on user cc 
nand. 
Telcomp service is available throw 

xit much of the eastern U.S. from 50 
Moulton St. 

Engineers Design Transformers 
BEREA, Ohio - Electrical engineers 
an design transformers of any size 
rith interactive programs developed 

by Optimized Program Service Inc. 
and available on GE's Mark II and 
CSC's Infonet time-sharing networks. 
Average cost of time-sharing services 

By Don Leavitt logic, Neater2 is said to screen a PL/1 
cw start writer program three to six times faster than the 

MANHATTAN. Kansas - PL/1 pro- compiler. This makes it more economical 
^rammers can identify, and correct, logical to discover errors through Neater2 than 
gaps in their coding before compilation, through compilations and trial runs, KSU 
with the Neater’ program from Kansas said. 
State University. The package can also be Neater2 is an enhanced version of the 
used to speed optimizing of programs Neater package, also developed by KSU 
during test runs after compilation. and available through IBM. It uses a PL/1 

Dedicated to the single task of outlining source program as input and shows the 

Reformatted Listing Shows PL/1 Logic 

Brandeis Unit Creates 'Hawsim 
Simulates Health, Welfare Work 

Bv Linda Fritz 

WALTHAM. Mass. Hawsim, a simula- 
ion language developed by the Applied 
luman Service Systems (AHSS) Project 

_l Brandeis University for health and 
welfare simulation is also applicable to 
other types of simulations, the developers 

Hawsim is a discrete events simulation 
language, written in PL/1, that produces 
input to the PL/I compiler. The Hawsim 
programmer may intermix Hawsim and 
PL/1 statements within his coding. 

Another feature of the Hawsim precom¬ 
piler is its adaptability. It allows the 
programmer to change the language to 
suit his needs. 

The simulation routines, based on GPSS 
logic, are adapted to health and welfare 

For example, the lime variables in 
Hawsim include work time, school time, 
minutes and hours instead of the arbi¬ 
trary time units used by GPSS. 

The queuing routine in Hawsim have 
also been adapted to health and welfare 
situations, in which people generally wait 

turn. Hawsim automatically places 
those who must wait to be served in a 
queue or waiting line. In GPSS, this 
procedure must be programmed separ¬ 
ately each time. 

The Hawsim output also shows referral 
patterns which are used in measuring the 

:cess of a social agency system, 
lawsim has been used for several simu¬ 

lations of the mental health activities for 
a county of 130,000 people in Central 
Illinois and a single simulation for the 
Government Center area in Boston. AHSS 
said that health and welfare adminis¬ 
trators will be able to use Hawsim for 

Health. 
Installations interested in the language 

should contact project leaders at Brandeis 
in the late spring or early summer. By 
that time, a project spokesman said, 
copies of the systems manual and the 
Hawsim program will be available for the 
nominal cost of reproducing the manual 
and writing the program onto a 
supplied disk. 

logical structure of the program by print¬ 
ing an indented listing of the statements. 

Logic errors are revealed by unexpected 
patterns of the indented printouts, while 
syntax errors are flagged by diagnostic 
messages imbedded at the point of the 

Counts Usage 

The program also reformats source code 
unnecessary blanks, or to 

clarify the program structure. 
Once a program has been through the 

Logical mode, another Ncater2 option, 
Usage, causes coding to be added to each 
logical unit of the program which will 
count and record the number of times 
that unit is executed. This could identify 
unexpected runtime patterns. Reworking 
program logic in the light of these pat¬ 
terns could then result in sharply im¬ 
proved runtimes, KSU said. 

Neater2’s logic analysis docs not require 
syntactically correct PL/1, university 
spokesmen noted. Instead the program 
runs on PL/I punctuation marks includ¬ 
ing colons, semicolons, quotes, comments 
and some basic keywords. If, Then, Else, 
Do, Begin, Procedure, End and On key¬ 
words arc recognized, KSU said. 

Neater2 is available on a 20-year lease 
agreement for a one-time charge of $200 
for academic institutions or $1,000 for 
commercial users, from the computing 
center at the university. 

NCR Adds Basic for Century 100 
DAYTON, Ohio - NCR Century 100 

users can use Basic-1, a subset of Dart¬ 
mouth-developed Basic, for interactive 
problem-solving in either a dedicated or 
shared-used environment. 

Programs developed under the new pro¬ 
cessor are upward compatible with Basic 
version previously developed for the Cen¬ 
tury 200 and 300 systems, NCR noted. 

16K Required 

The dedicated configuration requires a 
I6K memory, communications multi- 

| plexer and one asynchronous character 

adapter for each data line employed and 
can accommodate up to 15 data ter¬ 
minals. With the “dual” installation, using 
a 32K memory and an additional disk 
unit, I6K is devoted to Basic-1, allowing 
concurrent background processing. The 
dual version will accommodate up to 10 
data terminals. 

The dedicated program is priced at 
$310/mo on a three-year license or can be 
purchased for $9,000. The dual program 
costs $365 monthly under a three-year 
license or sells for $10,000. Both are now 
available.  

Source Coding Stored, Changes 
Listed Using Low-Cost'DOSLib' 

ATLANTA - Users can avoid source program card decks 
and multiple listings needed to document program changes, 
with the DOSLib support package from Sigma Sciences Inc. 

Less complex than some other library maintenance 
programs. DOSLib is also less expensive in core and cost. It 
is priced at $500 and operates in 24K bytes under 
DOS/360. 

DOSLib maintains user source programs, written in Cobol, 
PL/1, Fortran or Assembler, on magnetic tape or disk. Both 
2311 and 2314 units are supported. Sigma said. 

As part of the updating of programs on the library. 
DOSLib prints a list of changes, by program, being made 
during processing. It also provides a printed directory of all 
programs, showing the date of the original entry and the 
latest updating. Cumulative total of all additions, changes 
and deletions are included. 

Control Cards 
The package generates all necessary control cards to 

compile or catalog the user programs, under user option. At 
the end of an update run, the user assigns SYS1N t 
selected device. 

In contrast with some library packages that hold complete 
records of all changes made in each program, DOSLib 
maintains only the current version. In this way, users ci 
inadvertently access and work with a version that is c 

PROVEN AND RELIABLE 
S/3B0 AND S/370 

MUTUAL 
FUND 

ACCOUNTING 
SYSTEM 

REASONABLY PRICED 
SUPPORTS TP OR BATCH 

Contact Larry Melton 

■ ■-- - r-i rntnrm noiKS fflwviv taucaims 

216 East Monroe Street 
Springfield, Illinois 62701 
(217) 544-3481 



April 14, 1971 

This terminal can be 
equipped with Unattended 

Operation capability, ena¬ 

bling it to transmit data to 

and receive data back from 

the computer—with no oper¬ 

ator present. Take advantage 

of low nighttime phone rates— 

or use your WATS line. 

Ask about the Model 5-50. 

QB inFORmATion sysTEjms 
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Dartmouth Selling T/S Programs 
By Don Lcavil 

HANOVER, N.H. Users can are also available, according 
acquire, for Iheir in-house sys- Kiewit. 
terns, any or all of the programs Most of 
on the Dartmouth College tim 
sharing library, spokesmen at f 
college’s Kiewit Computati 
Center said recently. 

Subject matter of the prograi 
anges from anthropology aim a.y 
ommercial banking to number Dartmouth Time Sharing byster 

theory, statistics and community (DTSS) to 
government problems. Linear al- desired 

In-Depth, On-Site Study 
Shows System Efficiency 

center can supply paper 
tapes and listings of less than 16 
programs. 

If more than 15 programs are 
programs are writ- requested, the center prefers to 

Dartmouth time-sharing put them on magnetic tape. The 
Basic, although some are in Al- user may supply a tape or use a 
gol tape supplied by Kiewit at cost. 

Kiewit said that it will grant In the event a ““rJ>rducr;J^e 
requesting organizations tempor- entire library, . 

3 by t 

SANTA MONICA, Calif. A 
iser can find out how effective 
lis hardware and software are, 
ind what he can do to improve 

efficiency, through the operating systei 

called 
tional benchmarks” are said to 
make demands for the basic 
functions, or services, that an 

provides, but 
consulting services of Systems makf 
Development Corp. (SDC). rea* ua*‘ 10 

A number of analyses should Although 
be undertaken in any measure- is tadored to eacn 
ment effort, according to SDC. SDC estimated thu 
These include a study of the cost of the service wouiu oe in These include a stuoy .u„ sl0000 to $50,000 range. 

spokesman noted. 
programs Charges for the programs ue- 
le. Other- pend upon whether the user is 

an educational institution or a 
commercial installation. . 

Paper tapes supplied by Kiewit 
cost $3 or SI0/program and 50 
cent or SI.50/file referenced, 
based on the class of user. 

The same prices apply for pro¬ 
grams copied on magnetic tape, 
but Kiewit charges an additional 
$4.75 for each 200-ft tape it 
supplies. 

A 2,400-ft magnetic tape of 
the entire library costs the edu¬ 
cational user $300, while the 

lo represent; 

; consulting service 
each user’s needs, 

aHocatkrti Systems Development Corp. 
and scheduling algorithms. 2500 Colorado , 

$1,500. 
Kiewit noted that the programs 

were developed at Dartmouth 
College "and no assurance can 
be' provided that these programs 

Compilers, editors, sort pro¬ 
grams and other major utilities 
should be scrutinized to deter¬ 
mine if any major bottlenecks 
exist that are caused by poor 
coding. The user’s programs 
should be subjected to the same 
type of analysis, SDC said, 
noting that this requires mea¬ 
surement tools that can be acti¬ 
vated by the user in both time¬ 
sharing and batch environments. 

Improper utilization of system 
hardware components 

osis with excess equipment 
leeded to bypass the bottleneck. 
V thorough analysis of the hard- 
vare system can assess the hard- 
vare utilization and relate this 
o user loads and software de- 
lign, SDC said. 
SDC also performs dynamic 

lystem audits to determine the 
true operation of the system, 
ind studies users to determine 
Iheir difficulties with it. Formal 
studies can be run to measure 
user performance, so that the 
effects of implemented improve- 

SDC „ commercially avail- 
hardware monitors and it! 
software measurement tools 

Printer Used for Graphs 
Generated by 'Autograf 

CAMBRIDGE, Mass. Statis¬ 
ticians operating in an IBM 
OS/360 environment can get 
help from two separate packages 
developed by Cambridge Com¬ 
puter Associates. 

Autograf uses a standard line 
printer to generate a variety of 
graphs, as defined by the user. 
Profile is a matching, scoring and 
retrieval system which compares 
all the records in two files and 
calculates a score which reflects 
the degree of similarity between 

The Autograf user is able to 
specify vertical or horizontal bar 
graphs, scattergrams or line 
graphs as output. Variation of 
the bar graph options permit the 
display of subsections within 
each bar, or an outline of the 
ends of the bars, to show the 
general pattern of the data with¬ 
out showing the bars themselves. 

Profile is a parameter-card 
driven system in which the user 
is able to define and assign 
weights to the factors to be 
considered in comparing two 

files. From these definitions, the 
system scores each record on a 
prime file. Records on the sec¬ 
ondary file are also scored. 

Results of the Profile compari¬ 
son can be expressed in purely 
statistical terms, or in terms of 
specific secondary records that 
most closely match prime rec- 

Formatting options available 
under Autograf permit the user 
to position several graphs on a 
page, or to extend a graph hori¬ 
zontally or vertically over several 
pages. 

Autograf is written in PL/1 and 
requires 256K bytes of storage 
under OS/360. Profile, an As¬ 
sembler Language system, must 
have al least 65K bytes of mem¬ 
ory. 

On 14-ycar lease agreements. 
Profile costs $17,500 while 
Autograf is priced at $7,500. 
Both packages are also available 
for three-month or one-year per¬ 
iods. Cambridge Computer As¬ 
sociates is at 220 Alewife Brook 
Pkwy. _ 

EDFFRQFE5510IML5: 
Q. Are the 600 analyst/programmers lost In the crowd at /Etna Ufe 4 
Casualty? 
A. Not with the many divisions and variety of protects at /Etna. They're 
involved in all kinds of modem information processing including general 
software design, language research, operating systems design, in-house 
consulting, application processing and utilizing our new countrywide tele¬ 
communications system. 

If you have programming or analysis experience, it’s worth your while to find out 
what /Etna has to offer in its Hartford headquarters. Send your resume to M. C. 
Ciccalone, Personnel Dept., /Etna Life & Casualty. Hartford, Conn. 06115. An 
equal opportunity employer and a JOBS-participating company. ___ 

The advertiser 
who had this space 

last week 
get aiore business 

than he could handle. 
(617) 332-5606. 
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COMING ON 
STRONGER! 

...with advanced product features. Such as a voice 
coil actuator for greater speed- and electro-optical 
servo system for precise head positioning (as opposed 
to mechanical devices); ramp loading to minimize 
head crash potential (no torsion bars or cams); an over 
all design simplicity that eliminates 40% of the me¬ 

chanical parts found in other drives. You can specify 
single or dual configuration units with 11, 22 or 44 
Megabits capacity. Rack mountable in your cabinet 
or ours. Each drive is delivered with a Caelus® power 
supply that can operate one or two drives. All this at 
the lowest cost per bit in the industry. 

OELUS*MEMORIES, INC. P.O. Box 6297, San Jose, California 95133. Telephone (408) 298-7080 
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i Bits and Pieces 

Silent Printing Terminal 
|Includes Acoustic Coupler 

STAFFORD, Texas-A portable 
version of the Texas Instruments' Si¬ 
lent 700 terminals intended for time¬ 
sharing applications, the 725 Portable 
Data Terminal includes a built-in 
acoustic coupler. The device uses a 
non-impact printer with switch-select- 

- is of 10, 15 or 30 char/sec. 
Man- or full-duplex operation is also 
switch-selectable. Optional features in- 
elude lower-case alphabet, answerback 
memory. 

The unit is priced at $3,300 and 
available on a 30-day delivery schedule 
from 12203 Southwest Freeway. 

SEL Adds Front End to 72 Mini, 
Handles up to 64 I/O Channels 

FT. LAUDERDALE. Fla. - Systems 
Engineering Labs has added a multi¬ 
plexer I/O processor (Miop), a front- 
end enhancement that frees the CPU 
of I/O tasks, to its virtual memory- 
equipped 72 mini. The Miop can 

— many as 1 million byte/sec 
sling 1 memory cycle/trans- 

ic Miop consists of 16 chan¬ 
nels miu is expandable to 64 in 16- 
channel increments, with each channel 
dedicated to a single device. The front 

processor will be available for 
ery in July at a cost of $6,000 

nn„i6901W. Sunrise Blvd. 

Photocomposition Machine Study 
Compares, Analyzes 35 Systems 

LOS ANGELES-A recently corn 
pleted study by Composition Informa¬ 
tion Services, called Analysis of Pb"*"- 
typesetting Systems, includes a i 
parison of 35 photocomposition 
chines marketed by more than a di 
manufacturers. In addition to c— 
menting and assessing recent techno¬ 
logical progress the survey points out 
opportunities for both vendors and 
users in the industry, the company 
said. The study is available at a cost of 
$35 from the director. Composition 

I Information Services. Inc, 6331 
I wood Blvd 90028. 

Users Can Now Lease From Extek 
VAN NUYS, Calif.-Extek Micro¬ 

systems, Inc. will offer a lease plan for 
certain models of its microfilm dupli¬ 
cating equipment. Until now, Extek 
duplicators were avai,-t-‘“ *" 
purchase or third party 

Cau'lar to Cekomp Drive 

Marshall Doubles Disk Data Capacity 
By Frank PM. Marshall spokesman said that the pa*- k compatible withmodds 30. _ .awjSrST™ SESSHU s-ss 

ation is offered to 360 and 370 users by $600/spindlc price of the CD 215 The ^ com y., curTent angle density 

>“““ ““STS.tTSSSfl 
drive, by doubling the number of data controller with dual density a^pte^and ^ driv(,Phas a capacity of 58 million 
tracks per 2316-type disk pack to 400. A from one to eight drives p_P_> byteSi gjv;ng a system capacity of 233 

--- " 1 million bytes. . 
The average access time of the M2900 is 

10 msec for 200 tracks and 40 msec for 
400 tracks. The Calcomp CD 215, IBM 
3330 and the recent CDC 844-2, all of 
which have 400 tracks, claim an average 

tracks per 2Jlb-type on* !'»»-» ™ -— _ -- 

High-Speed Accuracy Is Claimed 
For Gerber 462 Drum Plotter 

The r 
users on a 6, 12, 24, 36 or 48-month 
basis and includes a purchase option. 
Extek is at 15424 Cabrito Road 
91406. 
Keyprocessing Gains Printer 

LOS ANGELES - A line printer .... 
been added to its Key-Processing 
System by Computer Machinery Corp. 
The CMC 761 can operate on- oi 
off-line at speeds from 356 
than 1,000 line/min. 

Input car be from data stored on the 
I system's disk of tape files and can 

operate with up to four Key Process- 
ing systems. The printer will lease for 
$450/mo, including controller, from 
2231 Barrington Ave. 

System Makes Enzyme Analysis 
FULLERTON, Calif. - Beckman In¬ 

struments, Inc. has developed a system 
for automated enzyme analysis for ■— 
in clinical laboratories, the Disc..,. 
Sample Analyzer (OSA) -564B which 
incorporates a DEC PDP-8/L 

SOUTH WINDSOR, Conn. - Gerber 
Scientific Instrument Co. has introduced 

is claimed to be the largest, fastest 
most accurate drum plotter system 

available. 
The company has in the past limited 

itself to plotters of the flatbed variety. 
The Model 462 features a drawing speed 
' e than 1,600 in./min (25 in./sec), 

> be three times as fast as any 
litive unit. The ability of the de- 
accelerate from zero to maximum 

speed in less than 30 msec is credited for 
the rapid rate and is made possible by a 
novel servo drive, Gerber said. 

The servo is also credited with a level of 
accuracy equal to other plotters operating 

t one-third the speed. 
The system consists of the Gerber 4uu 

control, that uses magnetic tape as an 
input device, and the Model 62 drum 
plotter. The tape drive is an IBM-com¬ 
patible device that reads 800 bit/in. 
9-track tapes. 

sain component of the control 
unit is a Hewlett-Packard 2100 minicom¬ 
puter with 4K 16-bit words of memory. 
Velocity computations for optimum 
speed control are provided as part of the 
system’s basic software package. 

The drawing head on the standard 
[plotter is capable of 36 in. of travel in the_ 

Verimotk Reduces Verifying 
In Many Cnrd Installations 

NORRISTOWN, Pa. - The Verimatic 70 from Peripheral 
Sciences can probably eliminate key verification in many 
punched card installations, and at the very least simplify 
the process in other sites. 

The tabletop unit, called the industry's first fully auto- 
natic verifier/editor, is designed to be used by installations 
with as few as eight keypunches and can process up to 
18,000 card/hr. 
Consisting of a card reader, serial printer and logic 

circuitry, the Verimatic is programmed in a manner similar 
to that used with a keypunch to identify proper field 
definitions, and check for illegal punch formats, improper 
duplications, range-check errors, validity errors and illegal 
check digits. 

The unit uses a 63-character table to compare data against 
constants. It can check zero balancing and perform power 
of 10" checks. It can also list and total mul"P * f^ds 
accepting positive and negative entries for control purposes, 
the firm said. 

Operator statistics for the installation can b' »«urnulated 
with such details as number of cards processed number of 
error cards and total number of error keystrokes accumu- 

I lated for each operator. 
Error cards are listed in an exception report on the printer 

showing an identifying field, number of column in error 
and error code. The card handling mechanism bends the 
corner of each ''error” card to aid retrieval. 

The Verimatic will lease for $49S/mo or sell Ifor S19 980. 
It will be available in May from 203 East Main St., 19406. 

Y direction for the two outside pens of a 
three-pen assembly that draws with either 
liquid ink, ball point or felt tip. 

Standard drawing sizes up to and in¬ 
cluding E-size (34 in. by 44 in.) and roll 
size (36 in. by 125 ft) can be accom¬ 
modated on the standard 44 in. drum 
without requiring interchanging of 
drums. The unit can plot in lengths 
125 ft. in unattended operation, i 
company said. 

time of 30 msec. 
Installation of the M2900, Marshall said, 

is accomplished with minimum user prob¬ 
lems. The drive is generated in the IBM 
operating system as two 2314s which 
may be used separately. The module ID 
plugs are identical and interchangeable 
with those of a 2314. 

The M2900 will be available for delivery 
in July 1971 from 2065 Huntington 
Drive. - 

I System Speeds Data Colluctioa 

Identic Information and Control System matically monitor control and report on 
from Computer ldent.es Corp. is used to product movement^ 
automate materials handling and data The scanners read coded products pass- 
collection in inventory, cost control, and ing at |ow to high speed within a 24 in. 
similar applications. by 24 in. scanning curtain. 

The system incorporates opt.cal-elec- Severa, scanners earn be multiplexed to a 
tronic scanners that can read bar code, a . minicomputer. As many as 60 units 

sssrs. “ 

ofdma*terials handling devices, the system of a 4K minicomputer, a scannCT and a 
can use coding geared to the specific teletypewriter is priced at $25,000. It ts 
information neSs^f^he user. The coding ava„ab.e on ^9CMay delivery schedule 
identifies the product in man- and ma- from Southwest Park. 





The INFOREX Intelligent Key Entry™ System 
just caught another error before it became costly. 

Every element of this System in¬ 
cluding the CRT display and flash¬ 
ing red indicator light is designed 
for faster input with fewer mis¬ 
takes. The CRT display not only 
tells the operator when she makes 
an error, it displays the full record 
as she enters it. Helps avoid dupli¬ 
cated or omitted data. 

Correction is easy. Just backspace 
and rekey the proper character. 
Smooth and simple. Any keysta¬ 
tion can sight and key verify the 
work of any other keystation—with 
the same ease of correction. Re¬ 
sult: Even greater efficiency in 
error detection and correction. 

Write for full data to help evaluate 
the price/performance leadership 
of the Intelligent Key Entry System 
in your operation. We would also 
be pleased to have you check with 
present users on System perform¬ 
ance and service. 

Write Inforex, Inc., 21 North Ave¬ 
nue, Burlington, Mass. 01803 or 
Inforex AG, Dornacherstrasse 210, 
Basel, Switzerland. 

EIGHT KEYSTATION SYSTEM FOR 
$120 A MONTH PER STATION 

Up to eight keystations input to a 
memory and logic control unit capable 
of storing 128 program controls. Any 
keystation can check the work of any 
other by full record CRT display or key 
verification. Completed jobs are trans¬ 
ferred to 7- or 9-track computer com¬ 
patible tape. 





Cyb€fcom has changed all that 

For eiqhty-one yea's. the punched card 

has been man's solution to the problem of 

getting man-generated data into the computer 

The bulky punched card The slow 

punched card The ridiculous punched card 

Cybercorn has the now solution Key to 



If it has anything to do 
with Independent 

Peripherals, 
it should be in one of 
our three supplements. 



Pressing Engagement 
The president of the Americen Business Press, Cherles S. Mill, 
presents the Jesse H. Neel Award for editorial achievement to 
Kate Rachstein, for her contributions to Computerworld's 
privacu/data bank series of editorials. Mrs. Rachstein, CWr 

mCOMPlITERWMlP 

Simulation Study 
Wins Bust Paper 

TAMPA, Fla. - A simulation 
study on aircraft ground opera¬ 
tions won the $500 "best paper" 
award for Peter Silt at Ihe fourth 
annual Simulation Symposium 
here last month. 

Other dissertations included 
queuing theory, commercial and 
industrial simulation, and even a 
simulation of the U.S. Supreme 

Sill is an associate with 
T ippet ts-Abbet t-McC'arl hy-St rat- 
ton, a New York consulting 

centrated on computer usage for 
transportation, agricultural eco¬ 
nomics and simulation studies. 

Douglas E. Van llouweling, 

societies/user groups 

2 ACM Amendments Pass 
NEW YORK Members of the 

Association for Computing 
Machinery (ACM) have approved 
by a wide margin two constitu¬ 
tional amendments, including 
one which calls for the creation 
of standards to maintain the 
“integrity and competence” of 
members. 

production viewpoints. 
Under the first amendme 

lack of integrity or “oil 
reasonable cause” could bri 
expulsion from the associatii 
which is thus chartered 
“adopt, maintain, enforce a 
conspicuously publish and t 
play” a code of ethics 1C 
March 10). 

Under the publications amei 

20-21, Berkeley, Calif. - Users 
dice on IBM’s APL Language. 
:t: Karl Korn, APL Users Confer- 
Y>mmittee, APL General Inc., 433 
i Ave., Trenton, N.J. 08618. 

20-22, Phoenix, Aria. - Univac 
Association Spring Conference. 

;t: C.W. Rachel, Executive Secre- 
r the UUA, Univac Division Sperry 
Corp., P.O. Box 500, Blue Bell, Pa. 

I 21-23, Atlanta, Ga. - Southern 
liter Conference. Contact: Duggan 
irises, 66 Luckie St., Atlanta, Ga. 

I 24, Cambridge. Mass. - Course, 
ogrammer’s View of New Memory 
i/.ations," presented by the Greater 
1 ACM Chapter SIG/Real. Contact: 
t Kusik, Citicorp Systems, I Broad- 
ambridge. Mass., 02142. 

I 26-28, Baton Rouge, La. 6th 
I Instrument Maintenance Manage- 
Symposium with the theme “New 
iques for a New Decade.” Contact: 
ration Chairman, 6th Natiqnal In- 
lent Maintenance Management 

Symposium, P.O. Box 15921, Baton 
Rouge, La. 70815. 

April 29, Washington, D.C. - Annual 
immunications Meeting sponsored 
: National Retail Merchants Associa- 
INRMA). Contact: Irving I. Sol- 
, Vice-President NRMA, Informa- 
iystems Division, 100 West 31 St., 
fork, N Y. 10001. 

2-5, New York 1971 National 
nation Conference sponsored by the 
ican Bankers Association. Contact: 

Phyllis Barnett, Conference Coordinator, 
1971 National Automation Conference, 

ican Bankers Association, 1120 
icticut Ave., N.W., Washington, 
10036. 

speed control forme stacked 

f 
W HM * ; * 
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The new 2380 Burster from Tab combines the opera- thing from 14" long printout to the smallest forms- 
tions of several machines to save you time and money, cards. Optional higher speed ranges are also available. 
We call it Multi-processing: Dual stop buttons add extra safety. Carbon is auto- 
In one pass you slit and burst the top copy. Decollate matically wound on a fork for easy disposal. Signature 
and fan fold the rest. You save one pass through your imprinting roll is easily removed and locked in the safe 
decollator. Add the optional imprinter-and you save for security. 
another pass through your imprinting machine. For al( the Exciting / Eye-opening / Time-saving / 
Set-up is fast and easy with Tab s _ _ Money-saving details, call your local Tab 
patented tractor feed drive and peek-in i^P B representative. Or write Tab Products 
slitter wheels. Speed is infinitely variable. A ■ m Company, 2690 Hanover Street, Palo Alto. 
60-300 feet per minute, to handle every- PRODUCTS CO. California 94304. 
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Current Inventory 

SALE 
BUYING 

SELLING 
LEASING 

Have you OUTGROWN 
your present COMPUTER? 
Let ECS help you 
SELL or SUB LEASE 
your Installed EQUIPMENT 
ECS Has Been Buying, 
Selling and Leasing 

COMPUTER DISCOUNT CORPJ 

FOR SALE 
Magnetic 

COMPUTER TAPE 
S5.95 Per Reel 

Already Recertified 
556 or 800 BPI - 2400 ft. 

bvyselllease 
All Types 

COMPUTER 
SAVINGS 

Agreement. 
BUY SELL 
LEASE TRADE 

DATA EQUIPMENT & 
SUPPLIES INC. 
4621 Concord 

FOR SALE 
IBM 402 

Accounting Machine 
IBM 602 

Calculating Punch 

IBM 360-65 

IBM 310 LEASES 

and Long Retention 
full specifications, 
remit our proposal. 

FOR SALE 
IBM 7070 

10K system 
Owner User 

Under IBM Maintenance 
Available May of 1971 

AVAILABLE 
HONEYWELL 

H-1250 (81K) SYSTEM 

FOR SALE 
OR LEASE ASSUMPTION 
EXTREMELY FAVORABLE 

TERMS 
NO BROKERS 

Sale or Lease 
16K 1401 Tape Disk Systen 

12K 1401 Tape System 
7330 Tape Drives 

FOR SALE 
FROM INVENTORY 

THOMAS COMPUTER 
CORPORATION 

32 N. CLINTON 
CHICAGO, ILL. 60606 
(312) 829-7300 

360/65 

FOR SALE 
TELETYPES 
ALL MODELS 

W/WO Couplers 
NEW - USED 

LEASE/PURCHASE PL 

» 3 Selector Channels 
■ 7074 Compatibility 
» 1052 Console 

360's, 1401, 7074, 7094, 
Univac’s 9200, 1107,1004 

Also Components 
EBM COMPANY 

CDC 3100 FOR 
LEASE or PURCHASE 

FOR SALE OR LEASE 
Honeywell 200 Computer System 

• 28K Memory • 20KC Tapes <41 
• 650 l.p.m. printer • Card Reader/Punch 
• Console • Paper Tape Reader 

128 or 256K 50 Core 
7074 

2311's 
2314-1 

FOR SALE AALL DATA CO. 
I IBM 2841 Storage Control and 

Three 2311 Disk Storage Units 

IINIVAC 418 MULTIPROGRAM COMPUTER 

IBM unit record 
IBM computers 

NCR 31 - 32 - 33 - etc. 
BURROUGHS all models 

NOTICE & INVITATION FOR THE SALE OF SURPLUS EQUIPMENT FOR the Best Buy in 360’s\ 
Dial (312) 295-2030 

FOR SALE 
2030E - $49,500 

5 - 2401 - 2's - $15,500 
1403 N1, 2540, 2821 - $102,500 

2804 - 1 - $28,500 
2841 - $7,000 

To Purchase 

COMPUTER FINANCIAL. INC. 





Reserve Your 
Display Space 

firSJCC. 

publicatic 

i newsweekly. 
uniquely designed 

Well direct their attention to your booth, becac 
thousands of additional copies at our booth. 

Color closing is April 30. B&W closing is May 7 

Our May 26 Wrap-Up Issue 
And if you want your customers t--— 
the show, follow-up your leads in o 
Well be reporting on the success 
can teU the world about your own. 
Color closing is May 7, B&W closing is May 

5ur Wrap-Up Issue, 
of this year's Spring Jc 

Reservation forms for your SJCC display are be 
the representative nearest you, or just cut out thi 
terested in, check them off. and send them along to: 
Dorothy Travis 
National Sales Administrator 
Computerworld Advertising Department_ 
797 Washington Street ISW5JJ ( 
Newton. Massachusetts 02100 - 
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Cl Notes 

Ampex Has 360 /Memory j 
CULVER CITY. Calif. - In addition! 

to a mainframe memory replacement! 
for the IBM 360/30. Ampex will an j 
nounce a mainframe memory replace-1 
ment for the 360/65, 67 and 75 next | 
week. The ARM 2365 unit will replace| 
the main memory on the machines j 
without hardware or software changes. • 

With a cycle time of 750 nsec the' 
unit is modular and can be expanded J 
to the maximum IBM mainframe capa I 
city (1 million bytes on the 65 and 67. | 
2 million on the 75). Each ARM 23651 
has 262.144 bytes of memory andj 
four boxes can be added to the 65 and ! 
67. eight boxes to the 75. The pur J 
chase price will be $308,600 and the I 
units will be leased for $7,400/mo.;| 
approximately 20% off the IBM price.} 

15.8 Billion by IMP 

Study Maps Data Communications Growth 
By E. Drake Lundell Jr. 

NEW YORK The data communica¬ 
tions market will expand twenty-fold 
during the I970's, and will become a $5.8 
billion market in 1980, according to a 
report on “The Specialized Communica¬ 
tions Common Carrier Market" prepared 
by Frost * Sullivan, Inc. 

In 1970 the total data market amounted 
to $280 million, according 16 the report, 
with $70 million coming from data users 
of the switched network and $210 mil- 

By 1975 the total data communications 
market will he valued at $1.67 billion 
with $600 million of that spent on 
switched networks and $ 1.07 billion for 
leased data applications. In 1980 $2.4 
billion will be spent by data users over 
switched networks and $3.3 billion will 
be spent to leased communications lines. 

The annual growth rate for switched 
uses will run around 50% up until 1974 

Memorex's Cross-Complaint Suit 
Concerns IBM Worker Defection 

when it should jump to 65% annually 
because of the marketing operations of 
the new specialized common carriers, 
such as Datran and Microwave Communi¬ 
cations, Inc., the report says. 

The specialized common carriers will 
also spur the growth of leased line data 
use, the report states, which should grow 
by 50% a year in 1974 and 1975, up from 
a growth of 30% to 40% yearly between 
1970 and 1974. 

The mid-decade years will sec the peak 
.. of the growth rate in data communica¬ 

tions, according to the report. By 1980 
the switched applications will be growing 
at a rate of around 20% a year and the 
leased data lines growth should be slowed 
to around 15% to 20% annually, the 
study predicts. 

Frost and Sullivan said that these es¬ 
timates “may prove conservative. Should 
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Storage Systems, Im 
storage capacity of 
using 406 cylinders < 
ard 2316 disk pack. 1 

New OEM 
Products 

compatible. Datalog Division is 
at 1770 Walt Whitman Road, 
11746. 
TDM Incorporate* Plug-In 
Data Set Replacement 
CANOGA PARK, Calif. - 

American Data Systems, (ADS), 

division multiplexer. 

The current price for 
Set Replacement inter! 
module is $300, in pla 
$150 interface card 
price for all previous 
current loop interfaces. 

omputer equipment and it is 
idaptable to controllers capable 
if handling a 312,000 byte/sec 
lata rate, the company said. 
The ISS 715 is priced at 

114,500 in quantities of 50. 
First units will be delivered in 

immediate availability from the 
firm at 1400 Upfield Drive, 
75006. 
Litton Strip Printer Debuts 

MELVILLE, N.Y. — Litton 
Datalog MC-100 non impact 
strip printer provides hardcop) 
at less than $200 in OEM quanti 

TELETYPES 

Mini-Prices. 516231-8800 

When DIGITAL starts a family, 
DIGITAL takes care of its family. 

PDP-8 and PDP-11 computers have been 
amply provided for with the largest and best 

selection of peripherals in the industry. 
These are only the newest. 

If we had tried to put them all in one ad, 
thelold-outs would have begun to look 

like a program print-out. 



(ROMS) using amorphous into it before it is sent out to the RMMs will 

Business 'Buddy' Bom 
WASHINGTON, D.C. - In 
fort ' ' ' improve com muni it, high-speed line printer 

■ 132 columns and 64 or 

putatlon. file scanning 

Digital Equipment Corporati 
Maynard, Mass. 01754 (617) 897 

HO Computer world 

Expensive Now, But... 

Read Mostly Memories Price Drop Seen 

aicorn 
industries 
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YOU ARE INVITED TO ATTEND THIS ONE DAY 

COMPUTER 
PROTECTION INSURANCE 

WORKSHOP 
Monday, June 14,1971, PICK CONGRESS HOTEL-CHICAGO 

Produced jointly by the publisher of BUSINESS INSURANCE news¬ 
magazine and the publisher of COMPUTERWORLD newsweekly 

To help you solve your computer problems 
of safety/security/insurance, the publisher 
of Business Insurance and the publisher of 
Computerworld are planning an exciting 
shirtsleeve workshop that promises to go 
a long way toward giving you peace of 
mind about your computer installation. 
The workshop, to be held in Chii 

based on the individual's knowledge, prac¬ 
tical experience in the field, and ability to 
communicate to a workshop audience of 

If you have any doubts about the safety/ 
security/insurance of your computer instal¬ 
lation ... it you wake up worrying whether 
you are fully and properly protected ... if 
you want the assurance of comparing your 

computer risk-management methods with 
those of other companies . . . and if your 
mind is wide open to absorbing the latest 
ideas, techniques and methods of "risk- 
free" computer management-then this 
one-day workshop is for you! 

jbmitted 
nowledge, prac- together, cost only $75 each, 
d, and ability to |f y0ur pians change later on. you are en- 
op audience of t0 a (uu refunq (|ess a $15 handling 

charge) if we are notified before June 14. 
aout the safety/ Use the handy coupon below to send in 
computer instal- your Advance Registration today. That way 
'orrying whether you'll avoid the disappointment of an early 
protected ... if sell-out. while taking advantage of the 
comparing your substantial discount. 

.---.MAIL THIS EARLY REGISTRATION FORM TODAY —SAVE $15 .----J 

Mail to: COMPUTER PROTECTION / INSURANCE WORKSHOP J 
Business Insurance/Computerworld, 740 Rush Street, Chicago, Illinois 60611 a 

Please register the following for your workshop at the Pick Congress Hotel, Chicago. J 
Monday, June 14, 1971: 
n I am enclosing a total of $__ figured at $90 for the first registration (if post- J 

marked before June 1), otherwise $105, and $75 for each additional registration from the J 
same company. □ Bill me. CW 14 . 

REFUND GUARANTEE: If my plans change and I cannot attend, I will receive a fu 
refund (less a $15 service charge) if I notify you before June 14. 

NOTE: The registration fee includes a continental breakfast, two coffee breaks, full lunc 
and a special workshop notebook. 

□ Check here if you want the Pick Congress Hotel to send you room information. 

360 JOB ACCOUNTING WORRYING YOU? 

SYSTEM I picks up where SMF leaves off. 

SYSTEM I has management reports based 
on SMF data 

NO ADDITIONAL OVERHEAD 
(In fact, we will help you minimize your 

present SMF overhead) 

SYSTEM I offers 
• Job Accounting 

I Automatic JobData Base 

30 Day Free [valuation 

$4,000 Telephone 609-66i-8770 

H . ' / 0 383 Kings Highway North 
Ir^ra Otym/ny QDlIEo Cherry Hill, New Jersey 

Save time...money...trouble... 

Lease your Teletype equipment 

from RCA... 
Model 33ASR (with tape perforator 

and reader) $50 per month. 
Model 33KSR (send/receive) 

$37per month. 
• Immediate delivery in any quantity. 
• Includes nationwide maintenance 
service by RCA’s own technicians. 



State Relies on Independent Peripherals 
In Consolidation of Seven Data Centers 

Orders and Installations 

Meister Brau, Inc. of Chicago An IBM System/3 Model 
has installed a Burroughs B2500 computer has been instatle< 
computer system valued at more the Pec Dec Stale Bank, 1 

The state now procures 
hrough competitive bids on The PDP-11 
oth hardware and software, he 
oted, expressing optimism for family grows on. 
Ohio now has both Telex and 
lemorex peripherals, having re- This month: 
laced all the similar IBM gear, 
erry related. Now that Ampex Communications 
as dissolved an exclusive mar- 

naraware mar ms 
Contracts data come and go 
PRC Information Sciences Co. as you please *5™. 

ind Alan M. Voorhees and As- 
lociates, .Inc. of McLean, Va., 

Tamii m 

lave been awarded a $61,000 
.•ontract by the Oregon 'State Just follow the arrows. Pick out ^ 

the hardware you need, plug it 

new way to build computers. Soevery 
device is independent. Pluggable. 
And can communicate directly with 

ease. Its asynchronous. Bidirec- — 
tional. Acts just like a multiplexer. - 
It plugs right into any device you have now. 
Any device yoult want to add in the future. iimu—tfi 
And that's just half the story. 4-UKW 
Wb've done the same thing with software -rimr— 
Come up with a modular, expandable. 
communications-oriented multi-task ZZS-fSitfi&i 
executive (COMTEX-11). It's a data- 
transparent front end for your applications xaaMMfll 
programs. With terminal applications packages. 
Interrupt service routines. It's pluggable, just ^ 
like the hardware. To give you a good head ~~ 
start on any communications program. « “ 
And now we've added four new interface 
units. Two are asynchronous line interfaces. One's 
asingle^ineunitwith both programmableline speed 
and character size. The other is a 16-line multi- 
plexerthat handles data rates up to 1200 Baud, 
and can be stacked to handle over 200 -*~_r— 
lines. We've also got a synchronous line inter¬ 
face that’ll program both sync character and character 
size. And an auto calling unit for dialing up any remote terminal or computer. Pick and stack up 
what you need, then add your data. Pull it all together and you have a most astonishing com¬ 
munications systems package. With astonishing flexibility. And an equally astonishing price/ 
performance ratio. Just what you'd expect from Digital. After years of experience in data com¬ 
munications. After delivering over 10,000 mini-computers. After building more types of computers 
than anyone else. Anywhere. Our PDP-11 communications systems package is a big idea. You 
really ought to read up on it. Write for the brochure. Next month still another member will join the 
PDP-11 family. Digital Equipment Corporation, Main Street. Maynard. Mass. 01754 (617) 897-5111. 



P.ft 34 fflCOUPUTWWOtLD 

Memorex Lost $13.7 Million in 4th Quarter I '<p'’ 
SANTA CLARA, Calif - the devices. company to break even at the 1970, only *1.5 million was I 

Hassled by accounting rales, ac- Memorex has temporarily re- middle of 1971, ^and^ make a realized ^income on transactions 

I am now seeking the following 
Dir. of Mktg. — COM Systems_ 
Dir. of Sis. — Large Data 

Communication Systems_ 
Dir. of Sis. - R.J.E.. I/O- 

Phila., D.C., San Francisco, other cities_$22,000 
Contact me now-by phone or letter. 
MIKE BRUML, President, BAI 
500 Northern Boulevard. Great Neck. N.Y. 11021 (S16) 466-3360 





Announcing 
Autoflow’s 
Fifth First 

First First: 1 966 

Second First: 1967 

And now the Fifth First: 1 970 

■A APPLIED DATA RESEARCH 
^ THE SOFTWARE BUIIDERS 


